Carboxyl groups and tryptophan residues in the active site of Rhizopus niveus glucoamylase.
Functionally important carboxyl groups in the glucoamylase, Gluc1, from Rhizopus niveus were investigated by site-specific modification using water-soluble carbodiimide, 1-ethyl-3-(3-dimethyl-aminopropyl)-carbodiimide, and nucleophiles. A total of 7.5 carboxyl groups of the 37 present in Gluc1 were substituted in the presence of the substrate maltose, and there was a slight loss of enzymatic activity. After removal of maltose, re-treatment of the deprotected enzyme reduced its activity to 3% with the modification of 1.2 carboxyl groups. It is conceivable that there is only one carboxyl group located in the active site. Fluorescence spectra of the enzyme suggested an interaction of tryptophan residues and carboxyl groups at the locus of the enzyme active site. Distinctive disruption of the protein structure in the modified enzyme was excluded by CD spectroscopy and immunological investigation.